Polyhlorinated dibenzo-p-dioxins (PCDDs), polychlorinated dibenzofurans (PCDFs), and polychlorinated biphenyis (PCBs) were analyzed in 167 random human milk samples from urban and rral areas in Finland. Dietary habits and background information on each mother and child were gathered by questionnaire. Body mass indexes (BMI) before pregnancy and delivery in the mral area were 5-10% higher than in the urban area, but fat content of mother's milk was about 10% higher in the urban area. The mean weights of children (t standard deviation) were similar in the rual and urban areas among prinmiparae, 3,500 * 597 g and 3,505 * 454 g,.respectively, although dioxin international toxic equivalents (I-TEQs) were significantly higher in the urban area. The mother's level of education did not affect the weight of the child, but concentrations of PCDDs/PCDFs 3, 4, 7, dibenzofuran, 1, 2, 3, 7, PCB-TEQs, or individual PCB congeners in the whole material or among priniparae, or among boys or girls. The concentrations of PCDDs/PCDFs and EPCBs in human milk were modeled for primiparae by weighing fish consumption, age of mother, milk fat content, and BMI before pregnancy. The linear regression resulted in values of R = 0.67 and 0.30 for the modeled dioxin I-TEQs in the urban and rural areas, respectively, and the corresponding values for XPCBs of R = 0.60 and 0.11. The increase of PCDD/PCDF body burden was calculated to be on average 0.58 pg I-TEQ/g milk fat/year in the urban area and 0.39 pg I-TEQ/g milk fatlyear in the rural area.
.
The levels of education of mothers were divided into five dasses: A, high school education (9 years or less; n = 4 and 12 among primiparae and all mothers, respectively); B, senior high school or technical school (n = 44 and 86 among primiparae and all mothers, respectively); C, student in university (n = 5 and 8 among primiparae and all mothers, respectively); D, college degree (n = 19 and 38 among primiparae and all mothers, respectively); E, university or professional degree (n = 11 and 22 among primiparae and all mothers, respectively). Mothers also were divided into two groups: university or college level education (C + D + E; n = 35 and 68 among primiparae and all mothers, respectively) and others (A + B; n = 48 and 98 among primiparae and all mothers, respectively).
Determination of PCDDs, PCDFs, and PCBs. About 40-80 ml of each human milk sample, equivalent to 1.4 g fat, was spiked with 100 pg 13C-labeled PCDD and PCDF standards, with 100 pg 13C-labeled non-ortho PCB standards, and with 100 pg 13C-labeled PCB standards. Milk fat was extracted with diethyl ether/hexane, and the fat content was determined and PCDDs/ PCDFs and PCBs were analyzed by high resolution mass spectrometry as described previously (9) . The levels of the 17 most toxic PCDDs/PCDFs were expressed in I-TEQ calculated by using the international equivalency factors (1J). The toxic equivalents used for PCBs were those recommended by Birth weight (g)
Birth weight (g) Influence of education of mother on the weight of newborns and on PCDD/PCDF and PCB concentrations in milk. The education of the mother had no effect on the weight of the children either among primiparae (F= 0.308 and p = 0.872 in the analysis of variance in five groups and F = 0.099 and p = 0.754 in two groups) or among all mothers (F= 0.084 andp = 0.987 in five groups and F= 0.099 and p = 0.754 in two groups). Also, no effect was found on the weight of the child when boys and girls were analyzed separately (Table 3) . However, a highly significant effect was detected with respect to I-TEQ in primiparae (F= 3.63 and p = 0.009 in five groups and F= 11.6 andp = 0.001 in two groups) and in all mothers (F = 3.52 and p = 0.009 in five groups and F= 9.53 andp = 0.002 in two groups). The average dioxin and PCB concentration in human milk increased with the education of the mothers from group A to E ( Fig. 2 ). In the urban area, higher I-TEQs were found in primiparae who ate fish than in those who did not eat fish, but the difference was not statistically significant (Fig. 2) . Statistically nonsignificantly higher XPCB concentrations were found among primiparae in the urban area who ate fish than in those primiparae who did not regularly consume fish; in the rural area, no differences were found.
There was no systematic difference in PCDD/PCDF or XPCB levels in human milk between smoking and nonsmoking mothers. The number of smokers was small: in the rural area none of the mothers smoked, but eight were ex-smokers (22%), in the urban area six mothers (13%) smoked and 17 (36%) were ex-smokers.
PCDD/PCDF and PCB concentrations in human milk of primiparae increased with age. The correlation coefficient R was 0.51 for both I-TEQs and XPCB in the urban area but only 0. 21 who never eat fish, 0.25 for mothers who eat fish less than once in 2 weeks, 1 for mothers who eat fish once in 2 weeks, 2 for mothers who eat fish once a week, and 4 for mothers who eat fish more frequently than once a week; and BMI = body mass index before pregnancy [weight (kg)/height2 (m)].
The linear regression resulted in a correlation between modeled and measured I-TEQs in Helsinki (R = 0.67) and in Kuopio (R = 0.30), and for both together (R = 0.60). After a mother with exceptionally high I-TEQ (96 pg/g fat; 37 years old; Ffish = 4) was excluded, R decreased to 0.60 in Helsinki (Fig. 3) . The increase of PCDD/ PCDF body burden was calculated to be on average 0.58 pg I-TEQ/g milk fat/year in the urban area and 0.39 pg I-TEQ/g milk fat/year in the rural area. Adding the education of mother to the model slightly worsened the model.
The same model could be used for modeling PCB concentrations of human milk. The linear regressions obtained for XPCB were R= 0.60 in Helsinki and R= 0.11 in Kuopio; for both together, R= 0.42. Adding (17) (18) (19) (20) (21) . In contrast, in North Carolina, no such effect was observed (22) . In our study, the mean weights of children increased with 00 the numbers of children and the I-TEQs decreased. However, first-born infants usually weigh less than second-or third-born infants, a phenomenon that was recognized long before PCDDs/PCDFs were released into the environment (23 (5) . This is a reasonable explanation for the better fit ofthe model in Helsinki than in Kuopio because in Kuopio mainly lake fish with low levels of PCDDs/PCDFs are used. The model also revealed that the I-TEQ concentrations of 19-year-old primiparae mothers were almost the same in urban and rural areas, 9.4 and 9.9 pg/g fat, respectively. Addition of the education of the mother to the model did not improve the fit, probably because fish consumption and BMI were already induded. The model developed in this study to evaluate the concentrations of PCDDs/ PCDFs and PCBs in human milk is valid only for primiparae. For second children, we should have known at least the duration of breast feeding of the previous children and the time period between the first and subsequent children. Beck et al. (31) calculated the decrease of PCDDs/PCDFs during a 12-week breast-feeding period to be 15-25%. With respect to the dependence on the age of the mothers, they found the increase of the PCDD/PCDF body burden to be 0.71 pg I-TEQ/g fat/year. In our study, the increase was 0.58 pg I-TEQ/g fat/year in the urban area and 0.39 pg I-TEQ/g milk fat/year in the rural area. Beck et al. (31) did not find any dependence of PCDD/PCDF levels on BMI or smoking, but we did detect a slight negative correlation with BMI. 
